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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device in 
which the delay time of an output signal from a PLL with respect 
to an external clock signal is charged after the device is mounted 
on a system. 

SOLUTION: An external clock signal is given to an input terminal 
1. An address value is given to an input terminal 3. A decoder 9 
selects any of a plurality of delay times in a voltage controlled 
oscillator 8 depending on the address. The phase of a signal 
outputted to an output terminal 2 is delayed by the selected delay 
time selected from that of the external clock signal at the input 
terminal 1. Thus, after mounting the device to the system, the 
delay time of the output signal from the PLL with respect to the 
external clock signal is changed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A delay signal generation means to generate two or more delay signals with which time delays 
differ to a reference clock signal, respectively, The control terminal which inputs the control signal used 
in order to choose one of said two or more delay signals, A delay signal selection means to choose one 
of said two or more delay signals in response to said control signal from said control terminal based on 
said control signal, The semiconductor device with which only the part of said time delay of said 
selected delay signal concerned was equipped with the PLL circuit which outputs the clock signal with 
which phases differ to said reference clock signal based on said delay signal which said delay signal 
selection means chose. 

[Claim 2] It is the semiconductor device according to claim 1 said whose delay signal generation means 
is said armature-voltage control transmitter and said two or more delay signals of whose are output 
signals of two or more of said inversed amplifiers, respectively including the armature-voltage control 
transmitter with which said PLL circuit contains two or more inversed amplifiers connected in the shape 
of a loop formation. 

[Claim 3] It is the semiconductor device according to claim 2 which outputs said two or more clock 
signals with which said delay signal selection means is plurality, and said PLL circuit corresponds to said 
two or more selected delay signals based on said two or more delay signals which said two or more 
delay signal selection means chose, respectively. 

[Claim 4] The semiconductor device according to claim 3 further equipped with the 2nd latch circuit 
which outputs the data which received said other one clock signal and were generated inside according 
to this clock signal the 1st latch circuit which incorporates the data which received said one clock signal 
among said two or more clock signals, and were externally generated according to this clock signal, and 
among said two or more clock signals. 

[Claim 5] The semiconductor device according to claim 1 further equipped with CPU which generates 
said control signal and is outputted to said control terminal according to the period of said reference 
clock signal. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to a semiconductor device with required controlling the 
time delay of the output signal of a PLL circuit especially about the semiconductor device which has a 
PLL circuit. 
[0002] 

[Description of the Prior Art] Phase adjustment of the clock signal (internal clock signal) of the interior 
to the clock signal (external clock signal) inputted from the outside of LSI for expansion of the margin of 
the setup time of the entry of data of LSI and the hold time of the output of data is performed. In 
addition, as it is indicated in drawing 1 5 as setup time, after preparing external data about external data, 
it is the time amount tset by the time ( drawing 15 leading edge of an internal clock signal) of 
incorporating the external data inside. Moreover, after preparing an in-house data about an in-house 
data, it is the time amount tset by the time ( drawing 15 leading edge of an internal clock signal) of 
outputting the in-house data to the exterior. A hold time is the time amount thold which continues 
preparing after [ at the time of incorporating external data inside about external data ], as shown in 
drawing 15 . It is the time amount thold which continues preparing after [ at the time of outputting an 
in-house data to the exterior about an in-house data ]. As for adjustment of an internal clock signal, the 
phase lock loop (PLL circuit) is suitable. 

[0003] Drawing 10 is the block diagram showing the conventional semiconductor device. An input 
terminal for 1 to input the external clock signal of a period CL in drawing 10 , A loop filter for the output 
terminal to which 2 outputs an internal clock signal, and 6 to filter a phase comparator, and for 7 filter 
the output of a phase comparator 6, In order that an armature-voltage control transmitter and 1 1 may 
input a delay circuit and, as for 8, 4 may input the signal from a delay circuit 1 1, As for the input 
terminal of another side of a phase comparator 6 for one input terminal of a phase comparator 6 and 5 
to input the signal from a voltage controlled oscillator 8, and 10, the output terminal of a voltage 
controlled oscillator 8 and 16 are the input terminals of a voltage controlled oscillator 8. 
[0004] Next, the configuration of the semiconductor device shown in drawing 10 is explained. The input 
of a delay circuit 1 1 is connected to an input terminal 1, and the output is connected to the input 
terminal 4. The output of a phase comparator 6 is connected to the input of a loop filter 7. The output 
of a loop filter 7 is connected to the input terminal 16. The output terminal 10 is connected to the 
output terminal 2 and the input terminal 5. A phase comparator 6, a loop filter 7, and a voltage controlled 
oscillator 8 constitute a PLL circuit. 

[0005] Drawing 1 1 is the circuit diagram showing the configuration inside a voltage controlled oscillator 8. 
In drawing 1 1 , the sign of an inverter and others supports [ the control section by which an inversed 
amplifier and 8a control inversed amplifier 8b according to the signal in an input terminal 16 as for 8b, 
and INV ] the sign in drawing 10 . Next, the configuration of a voltage controlled oscillator 8 is explained. 
It connects in the shape of a loop formation, and two or more inversed amplifier 8b constitutes ring 
OSHURETA. Two or more one outputs of inversed amplifier 8b are connected to the output terminal 10 
through Inverter INV among inversed amplifier 8b of **. The input of control-section 8a is connected to 
an input terminal 16, and the output is connected to each inversed amplifier 8b. 

[0006] Drawing 12 . is the circuit diagram showing an example of the. configuration inside .a delay, circuit 
11. In drawing 12 , an inverter and R support to resistance and C supports [ INV / the sign of capacity 
and others ] the sign in drawing 10 . The delay circuit using the delay between the input / output of an 
inverter other than drawing 12 which made multistage connection of the inverter may be used. 
[0007] Next, actuation of the semiconductor device shown in drawing 10 is explained. Drawing 1 3 is the 
timing-chart Fig. showing the relation between the external clock signal in an input terminal 1, and the 
internal clock signal in an output terminal 2. A PLL circuit operates so that the phase of a. signal in an 
input terminal 4 and the phase of the internal clock signal in an output terminal 2 may be in agreement. 
A delay circuit 11 gives the signal which was late for the external clock signal time delay td2 to an input 
terminal 4 in response to the external clock signal in an input terminal 1. Therefore, as for the internal 
clock signal in an output terminal 2, the phase is behind the external clock signal in an input terminal 1 
only in the time delay td2. As for a paraphrase, only the time delay td1 (= the periodic-time delay td2 of 
an external clock signal) is advancing the phase seemingly rather than the external clock signal [ in / in 
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the internal clock signal in an output terminal 2 / an input terminal 1 ]. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the semiconductor device which has the conventional 
PLL is constituted as mentioned above, it has the following troubles. 

[0009] First, when realizing a time delay in the delay circuit 1 1 including capacity C and Resistance R ? 
capacity C and the layout area of Resistance R become large, and since the number of Inverters INV 
increases when realizing in the delay circuit using delay of an inverter, there is a trouble that layout area 
becomes large, so that a required time delay is large. 

[0010] Moreover, in order to influence the capacity value of capacity C, the resistance of Resistance R, 
etc. of a process, they are finished by the difference among conditions also in the process same in a 
time delay changing with different processes, and have the trouble that, as for a difference, a time delay 
changes [ condition ]. 

[0011] Moreover, LSI which builds in the semiconductor device shown in drawing 10 , for example is 
carried in systems, such as a board, and an external clock signal considers the case where it is supplied 
from the system. A delay circuit 11 is designed in consideration of the period of an external clock signal. 
Here, there are two or more systems, and when the periods of those external clock signals differ, a 
delay circuit 1 1 must be designed for every system. Thus, there is a trouble that a delay circuit 1 1 must 
be designed according to the period of an external clock signal. 

[0012] Moreover, since a time delay is one fixed value, it cannot respond to various setup times or hold 
times. For example, the PLL circuit shown in drawing 10 is built in LSI, synchronizes with an internal 
clock signal the in-house data generated inside LSI, is made to output, and considers the case where 
synchronize with an internal clock signal the external data generated in the LSI exterior, and they are 
incorporated. With reference to drawing. 15 , time amount thold and time amount tset can be changed by 
changing the time delay of an internal clock signal by setting up the time delay in a delay circuit 1 1 by 
the design stage. However, if the time delay of an internal clock is changed and time amount thold in 
incorporation of external data is lengthened, the time amount tset in the output of an in-house data will 
become short. On the contrary, if time amount tset in incorporation of external data is lengthened, the 
time amount thold in the output of an in-house data will become short. As mentioned above, setup time 
and a hold time are the relation of a trade-off. Therefore, modification of either setup time or a hold 
time will also change another side in connection with this. Thus, setup time and a hold time have the 
trouble that it cannot adjust independently. 

[0013] This invention is made in order to solve these troubles, it can change the time delay over the 
external clock signal of the internal clock signal which a PLL circuit outputs after carrying in a system, 
and aims at obtaining the semiconductor device which can adjust independently reduction of layout area, 
reduction of fluctuation of the time delay by the process, setup time, and a hold time further. 
[0014] 

[Means for Solving the Problem] A delay signal generation means by which the technical-problem 
solution means concerning claim 1 of this invention generates two or more delay signals with which time* 
delays differ to. a reference, clock signal, respectively, The control terminal which inputs: the control 
signal used in order-to choose, one of said two or more delay signals, A delay signal selection means to* 
choose one of said two or more delay signals in response to said control signal from said control 
terminal based on said control signal, Based on said delay signal which said delay signal selection means 
chose, only the part of said time delay of said selected delay signal concerned is equipped with the PLL 
circuit which outputs the clock signal with which phases differ to said reference clock signal. 
[0015] In the technical-problem solution means concerning claim 2 of this invention, said delay signal 
generation means is said armature-voltage control transmitter including the armature-voltage control 
transmitter with which said PLL circuit contains two or more inversed amplifiers connected in the shape 
of a loop formation, and said two or more delay signals are output signals of two or more of said 
inversed amplifiers, respectively. 

[0016] In the technical-problem solution means concerning claim 3 of this invention, said delay signal 
selection means is plurality, and said PLL outputs said two or more clock signals with which said two or 
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more delay signal selection means correspond to said two or more selected delay signals based on said 
two or more delay signals chosen, respectively. 

[0017] The technical-problem solution means concerning claim 4 of this invention receives said one 
clock signal among said two or more clock signals, the 1st latch circuit which incorporates the data 
externally generated according to this clock signal, and among said two or more clock signals, receives 
said other one clock signal, and is further equipped with the 2nd latch circuit which outputs the data 
generated inside according to this clock signal. 

[0018] According to the period of said reference clock signal, the technical-problem solution means 
concerning claim 5 of this invention generates said control signal, and is further equipped with CPU 
outputted to said control terminal. 
[0019] 

[Embodiment of the Invention] 

Background . drawing 1 of the gestalt of desirable operation is the block diagram showing the 
semiconductor device in the background of the gestalt of desirable operation. An input terminal for 1 to 
input the external clock signal (reference clock signal) of a period CL in drawing 1 . The input terminal 
for inputting a control signal for the output terminal to which 2 outputs an internal clock signal, and 3 
choosing a time delay (control terminal), A loop filter for 6 to filter a phase comparator and for 7 filter 
the output of a phase comparator 6, 8 a decoder and 11a for an armature-voltage control transmitter 
and 9 A delay circuit (delay signal generation means), As for the input terminal of another side of a 
phase comparator 6 for one [ for 4 to input the signal from delay circuit 11a] input terminal of a phase 
comparator 6 and 5 to input the signal from a voltage controlled oscillator 8, and 10, the output term.nal 
of a voltage controlled oscillator 8 and 16 are the input terminals of a voltage controlled oscillator 8. 
[0020] Next, the configuration of the semiconductor device shown in drawing 1 is explained. The input of 
a decoder 9 is connected to the input terminal 3. One input of delay circuit 11a is connected to an input 
terminal 1, the input of another side is connected to the output of a decoder 9, and the output is 
connected to the input terminal 4. The output of a phase comparator 6 is connected to the input of a 
loop filter 7. The output of a loop filter 7 is connected to the input terminal 16. The output terminal 10 is 
connected to the output terminal 2 and the input terminal 5. A phase comparator 6, a loop filter 7, and a 
voltage controlled oscillator 8 constitute a PLL circuit. A delay signal selection means consists of a 

switch SW and a decoder 9. 

[0021] Drawing 2 is the circuit diagram showing the configuration inside delay circuit 11a. drawing 2 — 
setting _ Dn ( n= 12, — ,13) — respectively — resistance and C support to capacity and SW supports 
[ a delay circuit block and INV / an inverter and R / the sign of a switch and others ] the sign in drawing 
1 . Delay circuit 11a consists of 13 delay circuit blocks. Turning on and off of the switch SW included in 
each delay circuit blocks D1-D13 is controlled by the decoder 9. Moreover, time delay td2 in the delay 
circuit block Dn Time delay td2= time amount CLFx(n-1) /13+ time amount CLF — (1) 
It comes out. In addition, time amount CLF is fixed-length time amount, and it is desirable that it is the 
same as a period CL. For example, the time delay td2 in the delay circuit block D1 is time amount CLF. 
Moreover, the time delays tdZ in the delay circuit block D2 are time amount CLF / 13+ time amount 

CLF 

[0022] Next, actuation of the semiconductor device shown in drawing 1 is explained. An external clock 
signal is inputted into an input terminal 1. A decoder 9 inputs the address value in an input terminal 3, 
and outputs the control signal which was set as "H" or "L" level according.to the address value and 
which consists of two or more bits. The 13 number of the bits of a control signal is required of drawing 
2 . Two or more of the bits are assigned to the switch SW within each delay circuit block Dn, 
respectively. Switch SW turns on or turns [ a bit ] off with "H" or "L" level. That is. two or more 
switches SW can be independently switched on or turned off with the address value in an input terminal 
3. A control signal which one switch SW of two or more delay circuit blocks turns on is inputted into an 
input terminal 3. Delay circuit 1 1a outputs the delay signal with which only the time delay td2 which the 
delay circuit block which Switch SW turns on generates was in the phase rather than the external clock 
signal in an input terminal 1. A PLL circuit outputs the internal clock signal of the same phase as the 
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signal in an input terminal 4 to an output terminal 2. Therefore, the phase of the internal clock signal 
outputted to an output terminal 2 is behind the external clock signal in an input terminal 1 only in time 
amount td2. 

[0023] For example, when only time amount CLF / 13 want to delay the phase of the internal clock 
signal outputted to an output terminal 2 rather than the external clock signal in an input terminal 1 f a 
control signal which only the switch SW within the delay circuit block D2 turns on is inputted into an 
input terminal 3. In addition, when only the switch SW within the delay circuit block D1 is made to turn 
on, the phase of the external clock signal in an input terminal 1 is the same as the phase of the internal 
clock signal outputted to an output terminal 2. 

[0024] Drawing 14 is the block diagram showing the example of LSI which builds in the semiconductor 
device shown in drawing 1 . In drawing 14 , the sign of the external terminal of LSI, the semiconductor 
device with which in the interface sections, such as BUS, and 24 CPU and BU are shown in a buffer and 
a register and 25 show [ 23 ] PLL to drawing 1 , and others supports [ 21 and 22 ] the sign in drawing 1 . 
The control signal given to the external terminal 22 is memorized by the register 24 through the 
interface section 23. A register 24 gives the memorized control signal to an input terminal 3. The 
external clock signal given to the external terminal 21 is given to an input terminal 1. The internal clock 
signal outputted to an output terminal 2 is given to each part inside LSI through Buffer BU. LSI shown in 
drawing 14 is carried in systems, such as a board, and the external terminal 22 is connected to the 
output of CPU25 grade. CPU25 outputs a control signal which consists of a period of an external clock 
signal by the program beyond the value as which the above-mentioned hold time and setup time were 
determined beforehand. Therefore, even after carrying LSI in a system, in order that CPU25 may change 
an above-mentioned time delay by the program according to the period of an external clock signal, 
adjustment of the time delay after carrying LSI in a system becomes easy. In addition, the external 
terminal and register 24 of direct LSI may be connected, without minding BUS other than drawing 14 . 
[0025] According to the above-mentioned configuration, it is not necessary to design a delay circuit 1 1 
according to the period of an external clock signal by giving a control signal to an input terminal 1 and 
changing the time delay of a delay circuit 1 1. Moreover, since the above-mentioned time delay also after 
carrying LSI which built in the semiconductor device in the gestalt of this operation in systems, such as 
a board, can be changed, the system which carried this LSI can respond to a broad external clock signal. 
[0026] gestalt 1. of operation — in the background of the gestalt of desirable operation, the time delay 
which can be chosen in delay circuit 1 1a makes time amount CLF /13 a unit, and is a fixed value. 
Therefore, there is a trouble that it cannot respond when external clocks are various periods. For this 
reason, in order to make it correspond to the period of more various external clocks, it is necessary to 
establish for example, much delay circuit blocks. In this case, a large layout area will be needed. Below, 
the semiconductor device which solves the above-mentioned problem is explained. 

[0027] Drawing 3 is the block diagram showing the semiconductor device in the gestalt 1 of operation of 
this invention. In drawing 3 , the input terminal of voltage controlled oscillator 8' and other signs support 
[ the armature-voltage control transmitter with which 8' is equivalent to the voltage controlled oscillator 
8 of drawing 10 , and 17] the- sign in drawing 1 . 

[0028] Next, the configuration of the semiconductor device shown in drawing 3 is explained. The input 
terminal 17 is connected to the output of a decoder 9. The input terminal 4 is connected to the input 
terminal 1. 

[0029] Drawing 4 is the circuit diagram showing the configuration inside voltage controlled oscillator 8'. 
In drawing 4 , the control section by which an inversed amplifier and 8a control an inversed amplifier 
according to the signal in an input terminal 16 as for 8b, and SW support to a switch, and INV supports 
[ the sign of an inverter and others ] the sign in drawing 3 . Next, the configuration of voltage controlled 
oscillator 8' is explained. It connects in the shape of a loop formation, and two or more inversed amplifier 
8b constitutes ring OSHURETA. The output of each inversed amplifier 8b is connected to the input of 
each inverter INV. The output of each inverter INV is connected to the input of each switch SW. The 
output of each switch SW is connected to the output terminal 2 through one buffer. The input of 
control-section 8a is connected to an input terminal 16, and the output is connected to two or more 
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inversed amplifier 8b. A delay signal selection means consists of a switch SW and a decoder 9. 
[0030] Next, actuation of voltage controlled oscillator 8* is explained. Drawing 5 is the timing-chart Fig. 
showing the signal of the output of each inverter INV connected to two or more inversed amplifier 8b 
which can be set to drawing 4 . INV1 in drawing 5 is the inverter INV by which the output is connected 
to the output terminal 10. and other INV2 in drawing 5 thru/or INV13 are the inverters INV formed in 
the latter-part side of an inverter INV1 in order. Control-section 8a restricts the current supplied to 
each inversed amplifier 8b according to the electrical potential difference of an input terminal 1 6. 
Thereby, the time delay during I/O of each inversed amplifier 8b is controlled. The time delay of each 
inversed amplifier 8b becomes the value which divided the period of an external clock signal by the 
number of inversed amplifier 8b. The signal of the phase as the external clock signal in an input terminal 
1 with the same signal of the output of INV1 is generated. One switch SW is turned on among 13 
switches SW by the control signal in an input terminal 17. Therefore, the internal clock signal with which 
only the integral multiple of periodic CL / 13 was from the output terminal 2 in the phase from the 
external clock signal is outputted by the control signal in an input terminal 17. 

[0031] The switch SW switch on, the phase of the internal clock signal over an external clock signal, and 
relation are shown below. The switch on which the switch connected to INV1 is connected to SW1 and 
INV2 is made into SW2 and — . The phase is in phase if SW1 is turned on. ON of SW2 advances a phase 
periodic CLx6/13. If SW3 is turned on, a phase will be overdue periodic CL / 13. ON of SW4 advances a 
phase periodic CLx5/13. If SW5 is turned on. a phase will be overdue periodic CLx2/13. ON of SW6 
advances a phase periodic CLx4/13. If SW7 is turned on, a phase will be overdue periodic CLx3/13. ON 
of SW8 advances a phase periodic CLx3/13. If SW9 is turned on, a phase will be overdue periodic 
CLx4/13. ON of SW10 advances a phase periodic CLx2/13. If SW1 1 is turned on. a phase will be 
overdue periodic CLx5/13. ON of SW12 advances a phase periodic CL / 13. If SW13 is turned on, a 
phase will be overdue periodic CLx6/13. 

[0032] In addition, as shown in drawing 6 . the output terminal 2 and output terminal 10 of drawing 3 may 
be exchanged. Moreover, the example of LSI which builds in the semiconductor device shown in drawing 

3 is the same as that of drawing 14 . 

[0033] With the gestalt of this operation, since the time delay is realized within voltage controlled 
oscillator 8' in addition to the effectiveness of the background of the gestalt of desirable operation, 
contraction-ization of layout area can be attained. Moreover, in order not to base this time delay on 
capacity C and Resistance R, a time delay changes with different processes, or in the same process, it 
is finished by the difference among conditions, condition differs, and it is not said that a time delay 
changes. 

[0034] Moreover, the unit of a time delay is the value which divided the period of the external clock 
signal inputted by the number of the inversed amplifiers which constitute ring OSHURETA. Therefore, 
the time delay which can be chosen can set up from the unit to one period of an external clock signal by 
making the value into a unit. Therefore, . unlike the background of the gestalt of desirable operation, it 
can respond to the period of various external clock signals. 

[0035] Gestalt 2. drawing 7 of operation is the block diagram-showing the semiconductor device in the . 
gestalt 2 of operation of this invention. In drawing 7 , the sign of an output terminahand others supports 
[ the armature-voltage control transmitter with which 8" is equivalent to voltage controlled oscillator 8' 
of drawing 3 , and 2' ] the sign in drawing 3 . 

[0036] Drawing 8 is the circuit diagram showing the configuration inside voltage controlled oscillator 8. 
In drawing 8 , the sign of an inverter and others supports [ SW / a switch and INV ] the sign in drawing 

4 . Next, the configuration of voltage controlled oscillator 8" is explained. The output of each inversed 
amplifier 8b is connected to the input of each inverter INV. The output of each inverter INV is 
connected to the input of each switch SW'. The output of each switch SW' is connected to output 
terminal 2' through one buffer. Moreover, the number which is the bit of the control signal which a 
decoder 9 outputs is 26. Two or more of the bits are assigned to the switch SW within each delay circuit 
block Dn, respectively. Other configurations are the same as the configuration in drawing 4 . namely, — 

a voltage controlled oscillator — eight — " — a voltage controlled oscillator — eight — ' — a switch - 
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- SW — an inverter — INV — an output terminal — two — from — becoming — a circuit — the 
section — 20 — being the same — a circuit — the section — 20 — ' — further — having had — a 
configuration — it is . A delay signal selection means consists of a switch SW, SW\ and a decoder 9. 
[0037] Next, actuation of voltage controlled oscillator 8" is explained. Actuation of circuit section 20' is 
the same as actuation of the circuit section 20. With the address value in an input terminal 3, two or 
more switches SW and SW 1 can be turned on or turned off independently. Therefore, delay of the clock 
signal in an output terminal 2 and output terminal 2' is independently controllable. The setup of data and 
a hold time can be independently adjusted by supplying these two clock signals to a data output stage 
latch and a data input stage latch, respectively. 

[0038] Drawing 9 is the block diagram showing the example of LSI which builds in the semiconductor 
device shown in drawing 7 . In drawing 9 f the sign of the semiconductor device which shows 26 and 27 
to a register (latch circuit) and shows PLL to drawing 7 f and others supports the sign in drawing 7 and 
drawing 14 . The internal clock signal outputted to an output terminal 2 is given to each part inside LSI 
which contains a register 26 through Buffer BU. The internal clock signal outputted to output terminal 2 T 
is given to each part inside LSI which contains a register 27 through Buffer BU. A register 26 is an 
output stage latch who the in-house data generated inside LSI is synchronized with the internal clock 
signal from an output terminal 2, and outputs it. A register 27 is an input stage latch who the external 
data generated in the LSI exterior are synchronized with the internal clock signal from output terminal 2\ 
and incorporates them. 

[0039] First, actuation of the register 26 and register 27 which are shown in drawing 9 is explained. A 
register 26 is the timing of the edge of the internal clock signal from an output terminal 2, and outputs 
the in-house data generated inside LSI to the exterior. Therefore, a control signal can adjust the hold 
time in an external clock signal and an in-house data by controlling the time delay of the internal clock 
signal of the output terminal 2 to an external clock signal. A register 27 is the timing of the edge of the 
internal clock signal from output terminal 2\ and incorporates the external data generated in the LSI 
exterior inside. Therefore, a control signal can adjust the setup time in an internal clock signal and 
external data by controlling the time delay of the internal clock signal of output terminal 2' to an 
external clock signal. 

[0040] It is effective in adjustment of a hold time or setup time becoming easy with the gestalt of this 
operation with outputting two or more internal clock signals which can control a time delay 
independently in addition to the effectiveness of the gestalt 1 of operation. 
[0041] 

[Effect of the Invention] According to this invention claim 1, it is **** about the effectiveness that the 
delay to the reference clock signal of the output signal of a PLL circuit can be changed [ after carrying 
in a system ], by having prepared the control terminal which receives a control signal in order to choose 
delay. 

[0042] According to this invention claim 2, it is **** about the effectiveness that can aim at contraction 
of layout area since it is not necessary to establish separately a means to generate a delay signal, by 
using the output of each inverted amplifier in the armature-voltage control transmitter contained in a 
PLL circuit as a delay signal, and delay does not change with further different processes: 
[0043] According to this invention claim 3, it is **** about the effectiveness that the clock signal which 
can change the delay to a reference clock signal can respond to the system carrying two or more 
required semiconductor devices or semiconductor devices concerned. 

[0044] According to this invention claim 4, it is **** about the effectiveness that the semiconductor 
device which can set up setup time and a hold time independently is obtained. 
[0045] According to this invention claim 5, it is **** about the effectiveness that the delay to the 
reference clock signal of the output signal of a PLL circuit is automatically controllable by CPU 
according to the period of a reference clock signal. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the block diagram showing the semiconductor device in the background of the gestalt of 
desirable operation of this invention. 

fDrawing 2] It is the circuit diagram showing the configuration inside delay circuit 11a. 

[Drawing 3] It is the block diagram showing an example of the semiconductor device in the gestalt 1 of 

operation of this invention. 

fDrawing 4] It is the circuit diagram showing the configuration inside voltage controlled oscillator 8 . 
fDrawing 5] It is the timing-chart Fig. showing the signal of the output of control-section 8a connected 
in the shape of [ in drawing 4 ] a ring. 

fDrawing 6] It is the block diagram showing other examples of the semiconductor device in the gestalt 1 
of operation of this invention. 

fDrawing 7] It is the block diagram showing the semiconductor device in the gestalt 2 of operation of 

this invention. „ 
fDrawing 8] It is the circuit diagram showing the configuration inside voltage controlled oscillator 8. 
fDrawing 9] It is the block diagram showing the interior of LSI which has a PLL circuit in the gestalt 2 of 
operation of this invention. 

fDrawing 10] It is the block diagram showing the conventional semiconductor device. 

fDrawing 11] It is the circuit diagram showing the configuration inside a voltage controlled oscillator 8. 

fDrawing 12] It is the circuit diagram showing the configuration inside a delay circuit 11. 

fDrawing 13] It is the timing-chart Fig. showing the relation between the signal in an input terminal 1, 

and the signal in an output terminal 2. 

fDrawing 14] It is the block diagram showing the interior of LSI which has a PLL circuit by this invention. 
fDrawing 15] It is drawing explaining setup time and a hold time. 
[Description of Notations] 

6 A phase comparator. 7 A loop filter, 8, 8', 8" An armature-voltage control transmitter, 8b Inversed 
amplifier, 8a A control section, 9 A decoder, 1 1 A delay circuit, Dn (n= 1, 2, — , 13) A delay c.rcuit block, 
INV Inverter, SW 26 A switch, 27 Register. 
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1 

«nBli*©iiJ£«*o 5 *>© 1 o SfcJbtefl!^ 

ttW-^oWIBatt^Wlo^^rJttffias***'^ fa y 
■§-SrW*-f-5PLLIHKt> Sr«*.fc***SS«. 
[Mt*9C2] liu!EPLL|E]8&ti\' '• 

MESSiff lfflE«EEI|iy#MS«#-eS> 9 , 

tap l Lins&tt,- •tWE**o»e«-i§**#«# j tive 

[ft** 4] IWBU[»«)^n-y^flr-g-o5*>» 1 oco 

tt"T?£j*$;tLfcf*— * SrBl 0 i&tffll 1 ©9 yf-W& £ . 
liufElgigc©:? o y ^ff •§•© 5 {&© 1 o©fijfE^ a y 

ftfc^-*fcffl#1-5J|S2©7r/?-|IIKJ:, tSbt* 
flWBfflWt Ut.; t&EWWfrT-^m*-*-* C P 

u $ ic{tx.fcw*« i tB«c6^^a 0 

[oooi]; 

[8H0jre%'&flf&vr rloiBWtt; - . p l l ia*** : 

[0 0 0 2] 

[&*©&#] L S I Of-^O^J©* y h7 
>fA, ?<Dliifi<D*— ^ Y94~J*<D-v— ~sl/<Dfck 

rtgS^Stt) iitf^ (El 5-C(4rtlEB^n y^(t-g-oSc 

±t)x 7 vJ) *-e©NrM tset-efcs. rtas-r— 



2 

©Sltlxj/^) 4-e©^fra tsetX'fcSo ft—frY* 

M t holdt?*>5. rtgBiJ' b y ^m^©Ilgfi&fgl*l$[2l 
Bg (PL LESS) iSIlTt^. 1 - . 
[0003] HI 1 0 l±tt*©¥3MMS11*:jj*i-?'n y * 
io 01OC*5V^, H±JlfflCL©^g|5^B y 

?iS%*At)i-Z>tcibo>At)%i*, 2lirt«i5^B5'^{S 

9. 8&nmfflffl&m&v 1 urAmwwz. 4nmmm 

ggl lfrh<OiS*t*AjJ-t?>tc$><D. &*gJfci|fc3£6©- 
# ©A;^^' 5 fittEEttlttBSS 8 ri> e> ©«■§■«: 
-f3 fcft©. ttftJfctfeS 6 ©{fc>? ©A^iJrB% 1 0 tt« 

8 ©w^s^ i ettmBrntrntsm s © 
20 [0004] &.\cm i o \z7jk-r¥m#&w.<offif&izo\, > 

SIEIbIBI l©A^ttA^jiffi^-H-^$ 

©m^jfi^-7 p 7^/v^ 7©A^Jl-SEJK$*vCV^5„ 

a. Ul^JSS^ 1 Ottlll^iB^ 2SO ? A^3iffi^5(c^$ 

«3Baai8H:PLLiailSr«flRi-5. 
[0005] 011 (imjBES!l^SI&8©rt?FB©«^Sr 

30 « % 8 a ttRHsmmms b sta^ss^ i 6 icfcitsit 

• ©^-f-fiEl 1 OtfflfftmLt^S, KfcttBEfMfll 
*»«8 0«jaLfcov^ttW"*-5; «ic©R*Bl«<gii8 

TV>5 e «ftO.O£<ElM««8 b ©5 -fe-\. loORteHJ. 

♦SS8 b ©m^Ili-1' I N^^LTM? 1 

a-fcaaeswtv v«;- -Hflflm'8 a ©A^ttA^iSS-^ i 6 
fcSBK'*^ ta*tt#K*ti««»8bt«K**b-C^ 

40 [ooo6]0i ^fijsssisjK i-i <t>piU<6mj$.<D—m 

• — * ; Rttffita, 'Gfisa v -e©te©^-§-»*ia i o +© 

^■f-tSt^LT^S. 012©tt{Ct., 4'i"*—9toX 

[0007],*^ IH 1 0 \Z7jk-t ¥i#il©l)^to 
v^TKW-fa. HI 1 3 ttAAiHR 1 1 lw*5»t b j/ 

fig^kttijjtin* 2\z&vz>ft&? b ytis^bvmm 
so ^jtt^- 4 it ?>«■§•©#:« t fH^jffl-^ 2 fciait 5 rt«B 
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3 

0SS1 lH^#^lfc#»*5*MB*ey*ff-S-3:*tt 

*j3m=f-4Hi5-*.Z. tto-C.» W**?- 2 

* t3 y ^fll-S-ttAj**^ 1 fc*Ht*4MB* o y *«*J: 

9 hmm&rffl t d 2fc*w4ffiasii*vc^3, 

'A**? l \zls»&tm? v.ytKlfirX. 9 fcSSitirM t d 

i (=^gp^ d y^fi^jnn-asi^m t d 2) «it 

[0 0 0 8] 

[3§93a s 8S&LJ:5i:1-5S&S] «©P L L Sr*i"S 

10 0 0 9] *T> &*fc»W$M#*#v*«4r» S5S 
#M4r**C2ittJ«ttttR*r-S:traBC@B6l IT-HSU-^ 

[0 0 10] §ic rogif «R ©1£ftf * 

J: 9 tt±*5 9 A-ft-j6S#lfc.9 o riltt^M*s»b-t-5 t 
v^5IHHI****)-5. ' 
[0 0 1 1] 0!l*.fi, El Olc^-f 

S„ iliiUlSSl ltts *\-n?v-y?{gflr(Dffi%l&%&l- 

[ 0 0 1.2.1. igM.^ffl* s .lo©@^.ffi,T?fo/5fc 
ft&a'.. Ell 'OfcarJ-PLUmStf. LS I 

fcrtJK*;h/-c^-c» l s i tiftft&y*-* 

Srrt«*py*«#£lRl*l3*TttJ*$1t, L S I fl-gB 
T£fifc $ Hfc^SB-r - * rt » * n y * £ H JJ! 3 * 
TlJiJiitf^a-Sr^^S, Ell 5£#JP.LT, aMEgg 
1 1 lc*s»t Sjl«B*M*K«-»W.t?Rjei-5 ^tl:J: 

*<£>gt9i2^K:tett5B3f«a thold$r*<1-5 rtSCx 
- * (Offl^j {CtStt 5 B^K t settfS$g< fl-SB 

J;5J-, -fey YTyfm At*- /> K^-f-Mi M-~ 



4 

-fit Y*<<i»t r £ 

[0 0 1.3] #3PJi(i, ;tvf>oF«SrS?»t5fe* 
fcfcgtfLifc'fe ©T*>9. ^f-AfcJffttUfcdaw^T, P 

[0014] 

'3gl*|iB^**5a»OiiaEf8.*Sr*fifc-t-SjIJ6«-«-*l* 

o y ^«*4rta*i-« PLLHBitfi 
[001.5] *SR®ni^S 2 Ktf SKJHfifS^gkl:::*! 

[0016] ^snom#qi 3 lc«5fKJHff%¥a^«>' 

[ 0 0 17] Kflii51HB»»¥«H:; 

MiEHigccO ^ o y ^ 5 *>, 1 o.©|WB ^ n y ^ fa 

#SrS*t, yifff-i-^CT^-gCT'ij^^nfc 

y 5 *>, ttOl oWmilE^ a y 

^;i-5^2 ©7 yflsISSt felcfll*.-*.- 
[0.0 l 8] *38W©BI#*5.K:«aBljB**#af4, 
SfffBSm^D y^ff-g-rojl^tcfS DX, flftt&Mttft#fr 

■5o. : : . 

[0 0 19] 
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» 6 ttffifBJfctMB. 7tt<jMJfc|i8»6©ffl;&«:;M 

flr#. 9 fix i i a iig@iHis§ (iiiiflr*^rii 

¥») , 4 tiMESS 1 1 a*>&©«#*rA*i-5fe» 
tofijlW*. 1 0tt*j£WJ«*JB«8©fflAiBT\ 16 

[oo 2 o] mmi\^ir^mw-^m.(omm^^^x 

V>5 0 ASSESS 1 1 a ©-^OA^IiA^ffiT- 1 

■ftil*<0A^fi7 ? ='-^9CDtil^{c^$^ WA* 

3tJE^ffi t d 2=^fWCLFX ( n -: 
ft:fc/^CLFfi@Jt*cOBffflT*;ib>J. JH»§ 
C L £ H t ££;&SSSU\, il^IUSST' 20 

ny?Dl t d 2 fi, Pf [SC LFT'fo 

5. ««|El!Syny^D2l:t5lt5IjiWt d 

2tt, NfWCLF/1 3+^CLFT?*5. 

[0022] b i t-^i-^^ewKi^tcovN 
-CRW-f-3. ^^Ds/^lt-g-^rA^^lt-A^-r 
5„ -r3-^9f±A^Sffi^-3^*5»tST K^ffiSrA^J 
LT, TKU^fltt^CT" H" *>5VMi" L" U"**' 

DnrtO^ y^SWiCfiJ!) St^T^S, fc'y h 

H" fc-SVMi" L" ^/H:icT> MyfSW 
*»*V*>5VN|±'^-7i-5. IP*>, A^JffiT-3»Ct3lt5T 

5^»i^-7T'.#5.. *«c©iBt0IS7 r B-!/>O l oo* 

*rt -s . a@0s§ i hii;- a^sst- i it 5 ^ * 

ss^d y^^^tsii^ro t d 2 /cltfttfg^atWt 
■t-s. ^ox; a*iSH ! -2K:m***tart»^eis'^flr 

Wi t ' d 2 f£ 1 1 iiftT V n 3 . 
[0 0 2 3] a*«^2Uim**HSrt*^n 

J; 0 t>^fffic lf/ i 3 artfafetf/tvosa-tt, iligtei 

y?Dlrt©^'f?fSWO^S;tyStfci^lt ffl bo 



'ttAAJH^4t«iHE*ltTV^S. flDfSifciM86©ttiAt± 
/V-T'^^/V^ 7roA^J(-^^^-C^5„ /P-7"7>f 
/u*7©m*ttAA*T-l 6H:SBtt**b-CV>5. 
^•1 0ttffl;fc^2&tfAA^5fc^£;h,-C^S. 
titfBJfctfeB 6 , 4 7 AtfltEfflllipaiBS 8 

ttPLLBKSrflMtl-S. ^^yf SWMf3-^9 
<fc 9 *BE«**R¥«*#WM i S. 
[0 0 2 1] EI 2 fi®j®[Hl8S 11a ©f*J§B©1f ^Sr^-T 
Isl^lilT'feSo 0 2JC1*5^T, Dn (n = l, 2, -, 

1 3) fi-tivWUIUHayn I NVf±>f 

RttJStt, Cl±^4, SWfi^-f s/<3\ ^©te©^ 
*ttHlf©ff»K:JtJSUTtv5 0 iismKi'i afil 

3 «©iiieigK:/ny GasEMtefvy* 

D 1~D 1 3 Jd-^ftS;*^ y^SWCDvTV • ^ryatf 
D n £:ib*tt 5a5£l$ra td2lt 
) 4-1 3+B$|iaeLF- (1) 

AilHf - 2 iztiit) rt^Bi? n y *«#©ffif| tA^S 

[0024] b 1 4 i±h 1 HL&r ! pmimm*i*M-*z 

LS I (Dm^ir^o y^H-efe^o Bl 4tc:*5^^T, 

2 1, 2 2fiL S I W^ffl^-, 2 3 (iBUS^W-fV 
^ — 7x- ^gp, 2 4J4Uv ! *^, 2 5liCPU« BU 
i-£/<-y7T. PLLttiai^i-^^SIB, 

^fe^5*JWm-§-fi^ V^-7i- *&S2 3 Sr^LTl^ 
^*>? 2 4(rfB®$tl5 0 1^**2 4ttSElSLTt^5 

^•LTLS l'rtaw#SS{-*^.e>3x5. Hlr4ir^-fL 
S I Kfffl^rAlcgtL, ^gpiffiT-2 2liC 

PU2 5<£<Dtiifr\Zffl@i1-Z> 0 CPU2 5(i7"B^7A 

AH»ita-<>» C PU 2 5*57-0 y*yA}C«J:'t), 

4*s. BH.4 0tefct>BUS'*^-Si'fcttgf 
LS I C^S^i U'^?2 4i^Stl>T'i)Sl^ 

[00 2 5] J:*itf , A^ffi^F- 1 

L S I Sr^Lfc->*7 i All, fiUSv^SS^ n y^m-^ 
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[0026] mrnvrnm i . l^hjs©^©^ 

[0 0 2 7] El 3 f*#3g0J<£>3li£c97gf® 1 (C*J^5^ io 
^BSr^i"^° v?WX-1hZ><, El 3 ld*5^-c\ 8' f* 
111 1 0 <DmfefflfflftM& 8 KtBSi-SSJEffflftlSgfaS^ 
1 7fi®Effttf&P3§S3§8' OA*S^> ^ro^ro^F^tt 

[0028] 3 \z.mir^wmm.(omm^^x 

T^5. A^affi^ 4f2A;ttffiT-i l:^Jixt^5 t 

[0 0 2 9] HI 4 fimffi^JIW^^ 8 ' ©l*llHS<D#|j&£ 
^1-|IlSg|lI-T?$>£o EMlr^T, 8 b ttSfcif *I3^ 
8 a &ZH&mm&*At>i&* 1 6 K*5tt Sm-g-l^ CT 20 
$IJ»-fS*J»a5> SWIi7>f5/f, I.NVfi-T^- 
^<Dtero^?F-§-fi|lI3*0^-§-{cMJ^bT^S„ 

^ti*BH8 b n^-^m^mzft^ y ^^v^ 

I NVcpA^t-S?^c$^-C^So *>f >v<— * I N 

2{d^$n-C^5. SIJPIH5.8 6 
v>5. ^-Y s'fSWSO'fa-^e J; 9 ili^f 

[0030] ft t^mEftywess 8 • (omm^o^ ^xta 

BJ-TSc Bl 5 tiSI 4 Klttl? &ttjR0>JilEJ|MSI*8 b fc» 

V^-v— 1215 fro I N.V 1 f±a^jiSffl^l\ 

5 fcofiUcD I N V 2 I N V 1 3 fi, ^ * I N 

V 1 (D'&WcWKmiZ-Wt btltcJ I NVT'fc 

5„ frJ^gB 8 a liA^SS^- 1 6 WSJEKJfc CT#Ktetf « 
«» 8 bfc#*&$;h,a #,. 

5aEifl#§#8 b©iiit«rlR|f4 v fl-SB;* o y^fflr*©«ffl' 

Sr^itfeg^ 8 b OgrCfJ o fcitttc ft 3 o I N V 1 co a 

SWas^^ixSe t¥oT, A^B^l 7{c*5Jt5SiJ^S 
j&s«WC L/ 1 3 ©fflft^ttiiixfcrt»#-o-y so 



[00 3 1] Hr'yt^^ yf-swtft-n? o yyMf^ 

I NV 1 iCgSKSixT^^^-l's/'^SrSWl » INV2 
fc*fc£*b-C^3*>r ?ftSW2, -i-tSo SW1 
fc*>^5£» IMttlBWreS>5. SW2Sr^-^i-5 
t» -ttWttJBJHCLxe/l 3JStf. SW3iSr^-V-t-5 

jaSl±flaCL/l 3ii^5 0 SUM**!""*-* 
t. -ttWliJHfflCLX 5/1.3 Jitf. SW5 4tyf5 

<£*BI±JS#3CLX 2/1 3i8^5o SW6fc:i->"f 
5i, 4fctBttJSDHCLX4/l 3J6tf. S W 7 fc^V-f 
ftfflliSlCLx 3/1 3iiixa. SW8£*>- 
•T5 ffitB»iJS#3CLX 3/1 3ittf. SW9^ty 
-fSi:, <f4t@fiJS8!CLX4/l 3ltl5. SW10& 

tynt, tetBf*ia»cLx 2/1 3iiip„ swi 1 

Sr^-^-rS t. tefflhfcJlJfflCLX 5/1 3®*t5. SW 

1 2^tVt5t^ tt*BfiJl»3CL/l 3ittf 0 SWI 
3**ls-rZ>b, (ftffltt«»ICLX 6/1 3il^5 0 

[0 0 3 2] &:|b\ El6(C^-t-J; 0 3©m^^ 

2 tHJ^lWl 0 i3:£#!LTfc 4fc, .H3t* 

■-fiWflSHisrrtJ**-* ls'i ©Mtt0 1 4 1 mmx*$> 

[0 0 3 3] ^HJfero^^tt, »*UV)*tt®**® 

u ir ^ T* lfe#coSv >td J: ?) tt±*5 -C ii 

[0 0 3 4] 515£^coW4ti, A*$^5^gB 

(BiJMWB©«"ClRlofett"C*>4. tot, 

*fli*.opiJ!aK»i>t:a , ifi^*5. . 

1 o.o3 5.i;m©^i;2 bi .7;tt*«w©0?jfc©jia*- 

2 t*J»t S^fHSHSrvi-^o y ^ HIT-feSo 071: 

*sv^r» 8" riH3©.ttffiW»»iB»>;.fcfflai-5* 

flE#JIM8«#* 2' lita^jJB^, *Ofll©W*f4ia3f 

[00 3 6] Bl 8 l*ttffi^J»^ffi^ 8- CDrt^5co1»^^ 
5*i-|HlKBn?*>-5. H8fc*s^T; SW BMyf,. 

INV. tt'T^-^. -t©teto^#f±E|-4't>co^F-g-tC 
»«L-C^5. lkk«BE«l»*JS«8" cp^Jco^T 
IttMi-S. «-RlE*II.B».8-bOia*tt«-f'^-4' I N 

j/fSW: COtfcl^J(ilOCOv<y 7'T ti&jitii* 

2' Ksa*s*LTv^. 4fc, fs-^sasta^i-aM- 
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'WSHrWy h©$cfi2 6ffe5. If y h 

14, **b^#ili6iaB7 r nj/^DnrtO^-<!x^-SW 

tc#Jt>^Tk*uTV^„ ^<DteW«l&tt0 4 

a>fefc5@&g|52 0 £li#W@!&g|52 0' SrSfeKUt*. 
fc^t?&5. MyfSW, SW* St/f^-^G <fc 

[0037] KKflKEfHwass 8 " ©twsfcoi ^xn 

b y*m#-©j§M£M:£{cfcJ»-et3 0 :o'2oo#d 

[00 3 8] 0 9 ttH'7t*i-i|y|MfiR1B«:rtJ«-t-« L 

5 I ©WSr^-t-^o y^|g-Cfe5, E9tC*5V>T > 2 
6, 2 7(4U^^ (9s/^la]S&) , P L L fi0 7 fc:^ 

*fc*ttSLT^5. fflAHHf^fcffiASixsrta^By 
*{f#tt>* ?7rBU Srfr LT l'^ * 2 6 Sr£tr L S 
'l-i'ias50«-»»E#*:fe'*i.'5. M7}4£^2' fcffl;* 3*1,5 
rtgp^ b y^ffi#|±^y77 BU^Lt^^ 2 7 
Sr&tfLS I rt«0#»t#*. btUS. ^^2 6 
tt, LS I |*J»T?^$tbfcl*S*B5'9 f -^*rfflA*IH?-2d» 

6 ©rt«^ n y t mm mtxmti-rz m^a 7 y 

5. u^^2 7»±, l s i ftto-Q±i&£iri1z.t[- 
* £ w^stf 2 ' a » ?> © ci» > o y ^ at * i r'jh 

[0 0 3 9] 3=1*, 09tSt^^2 6Xt;i/^ 
* 2 7'©IM£te-D^-Ctt9§1-3. 2 6f4ffi^3iS8 

T\ > b y * i ftg|5-r - * fc*s It 5 A' K * 

[ 0 0 4 0 ] *jaSO»HB-Cf4, 1 ©»J*fc: 

to"*., Ji3iB*MSra!llAfcft!l»-C*'««*©rttt^ b y * 

[004 1] 



/0 

[ 0 0 4 2 ] *£glJM 2 \Z X Z> t , P L L SS&K-g- 

[0043] *^BJ«*3S 3 fc* 5 fcV »2H* b y * tt 

■[0 0 4 4] *«WBI#«4JSJ:5i, J £y\>Tv'?9 
10045] **W»*gi5k:J:*i:, CPUlcJ:!)* 

20 b y ?m%-<Dmmiz.i& DT'e»»c p l Liu^m 

[0ffi©f@!^taPJ] 
[Bl l ] 

¥»flelHl«r*^B y-^H-Cfc*. 
[EB2] ' mmm&l 1 a ©'rtffl©*j«Sr*-f IllBHTf 

[03] ^womMcoMmii-tenz^ftrnmiv 

30 [04] «SMff9BiB»8" ©rt»©#ri6S:^-fiaa 

[05] H4t!i*sit5y^^*tlc«BKSnfclW»«B8 

[06 ] • *?§BJCD|IKECD^S 1 Kifctf 5 
teoMSr^i-^o y^0^fc5 d .- 
[0 7 ] ■' tDHmwJKffi 2 li*5 tt 5 ^^frSS 5r . 

[08] mJEEftiJW««l§8" Ort«5©«tl*«r*-riHliS 

0T?fc'5c 

40 [09] *»Mo3H6©»l»2k:*nt4PLLlHllSfe 
tt5LS-'l rtgUSr^t-^B y ^0Tfc5. 

[010] • ^*«¥^^«Sr^-r^By;?0T*fo 

[01 l] W£WWB1tt8<ototo<am&*>i*i-®16 

mx-hZo 

[012] SJSlEisgi i <DftM<r>ffif$.&7F-tfBl%i%\X' 
fe-5o 

[013] A*«S : f-lfcJ3»t5«*iffl*lJi!-T-2K:*i 

so [014] *»Wk:J:5PLLIal*«r«-i-aLS Irt 
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// 

[Ell 5] ±y ARtf*— /V A£ 
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